In the molecule of the title compound, C 20 H 18 O 4 , the dihedral angle between the naphthalene ring system and the benzene ring is 81.74 (5) . An intermolecular C-HÁ Á ÁO interaction is formed between an H atom at the 6-position of the naphthalene ring and the O atom of the methoxy group at the 7-position. Refinement R[F 2 > 2(F 2 )] = 0.038 wR(F 2 ) = 0.106 S = 1.05 2957 reflections 221 parameters H-atom parameters constrained Á max = 0.24 e Å À3 Á min = À0.18 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Related literature
Symmetry code: (i) Àx; Ày; Àz.
Data collection: PROCESS-AUTO (Rigaku, 1998); cell refinement: PROCESS-AUTO; data reduction: CrystalStructure (Rigaku, 2010); program(s) used to solve structure: Il Milione (Burla et al., 2007) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEPIII (Burnett & Johnson, 1996) ; software used to prepare material for publication: SHELXL97.
Comment
In the course of our study on selective electrophilic aromatic aroylation of the naphthalene ring core, 1-aroylnaphthalene and 1,8-diaroylnaphthalene compounds have proved to be formed regioselectively by the aid of a suitable acidic mediator (Okamoto & Yonezawa, 2009 , Okamoto et al., 2011 . Recently, we have reported the X-ray crystal structures of 1,8diaroylated 2,7-dimethoxynaphthalene derivatives such as 1, 8-dibenzoyl-2,7-dimethoxynaphthalene (Nakaema et al., 2008) and [2,7-dimethoxy-8-(2-naphthoyl)-naphthalen-1-yl](naphthalen-2-yl)-methanone [1,8-bis(2-naphthoyl)-2,7-dimethoxynaphthalene] (Tsumuki et al., 2011) . The aroyl groups in the 1,8-diaroylnaphthalene compounds are almost perpendicular to the naphthalene rings and oriented in opposite directions (anti-orientation). On the other hand, we have also clarified the minor structure of the 1,8-diaroylnaphthalene derivatives, which the two aroyl groups are oriented in same direction (syn-orientation), [2,7-dimethoxy-1,8-bis(4-phenoxybenzoyl)naphthalene; Hijikata et al., 2010] .
Moreover, we have reported crystal structures of 1-aroylnapthalene compounds such as (2,7-dimethoxynaphthalen-1yl)-(phenyl)methanone (1-benzoyl-2,7-dimethoxynaphthalene) (Kato et al., 2010) and 2,7-dimethoxy-1-(2naphthoyl)naphthalene (Tsumuki et al., 2012) . They have essentially same non-coplanar structure as the homologous 1,8diaroylnaphthalenes.
As a part of our ongoing studies on the molecular structures of these kinds of homologous molecules, the X-ray crystal structure of the title compound, 1-aroylated naphthalene bearing methoxy groups on aroyl group, is discussed in this article.
The molecular structure of the title compound is displayed in Fig. 1 . The dihedral angle between the best planes of the phenyl ring and the naphthalene ring is 81.74 (5) °.
The dihedral angle between the naphthalene ring system and the bridging ketonic carbonyl C-C(=O)-C plane is larger than that between the phenyl ring and the bridging carbonyl plane [74.77 (6)° versus. 13.27 (6) °].
In the molecular packing, C-H···O interactions between the aromatic hydrogen atoms at the 6-position of the naphthalene ring and the methoxy oxygen atoms at the 7-position are observed (C5-H5···O3 = 2.51 Å; symmetry code: -
x, -y, -z; Fig. 2 ). Moreover, the naphthalene rings are aligned in parallel to each other along b axis ( Fig. 3) .
Experimental 4-Methoxybenzoyl chloride (11.0 mmol, 1.96 g), aluminium chloride (11.0 mmol, 1.47 g) and methylene chloride (25.0 ml) were placed into a 100 ml flask, followed by stirring at 273 K. To the reaction mixture thus obtained, 2,7-dimethoxynaphthalene (10.0 mmol, 1.88 g) was added. The reaction mixture was poured into ice-cold water (100 ml) after it had been stirred for 6 h at 273 K. The aqueous layer was extracted with CHCl 3 (20 ml × 3). The combined extracts were washed with 2M aqueous NaOH followed by washing with brine. The extracts thus obtained were dried over anhydrous 14, 55.41, 56.36, 102.17, 110.28, 113.73, 116.98, 122.15, 124.34, 129.56, 130.61, 131.09, 131.98, 132.98, 154.60, 158.69, 163.81, 196.54 
Refinement
All H atoms were found in a difference map and were subsequently refined as riding atoms, with C-H = 0.95 (aromatic) and 0.98 (methyl) Å with U ĩso (H) = 1.2 U eq (C).
Computing details
Data collection: PROCESS-AUTO (Rigaku, 1998); cell refinement: PROCESS-AUTO (Rigaku, 1998); data reduction:
CrystalStructure (Rigaku, 2010); program(s) used to solve structure: Il Milione (Burla et al., 2007) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEPIII (Burnett & Johnson, 1996) ; software used to prepare material for publication: SHELXL97 (Sheldrick, 2008).
Figure 1
Molecular structure with the atom-labeling scheme and displacement ellipsoids drawn at the 50% probability level. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq O1 0.34025 (6) −0.17441 (11) 0.36039 (7) (7) 0.0372 (6) −0.0039 (5) 0.0023 (5) −0.0005 (5) C3 0.0399 (7) 0.0416 (7) 0.0403 (7) −0.0006 (5) 0.0102 (5) −0.0040 (5) C4 0.0333 (6) 0.0401 (7) 0.0510 (7) 0.0027 (5) 0.0099 (5) 0.0013 (6) C5 0.0283 (6) 0.0479 (8) 0.0506 (7) 0.0013 (5) 0.0022 (5) 0.0041 (6) C6 0.0323 (6) 0.0517 (8) 0.0446 (7) −0.0013 (5) −0.0045 (5) 0.0040 (6) C7 0.0348 (6) 0.0389 (7) 0.0380 (6) −0.0036 (5) −0.0003 (5) 0.0011 (5) C8 0.0292 (6) 0.0339 (6) 0.0396 (7) −0.0014 (5) 0.0021 (5) 0.0011 (5) C9 0.0302 (6) 0.0288 (6) 0.0385 (6) −0.0028 (4) 0.0028 (5) 0.0028 (5) C10 0.0303 (6) 0.0351 (7) 0.0442 (7) −0.0013 (5) 0.0046 (5) 0.0028 (5) C11 0.0328 (6) 0.0345 (7) 0.0281 (6) 0.0024 (5) 0.0002 (4) 0.0020 (5) (7) 0.0035 (7) 0.0044 (6) −0.0049 (6) C19 0.0430 (7) 0.0600 (9) 0.0393 (7) 0.0039 (6) 0.0021 (6) −0.0061 (6) C20 0.0441 (7) 0.0321 (7) 0.0379 (6) −0.0042 (5) 0.0004 (5) 0.0006 ( 
